Adult mice were trained to execute a nose-poke in a port containing one of two simultaneously present odors in order to obtain a reward. Hippocampus RNA of trained mice vs. controls was subjected to Illumina deep sequencing. Two mitochondrial RNAs (a tRNA and Mt-1) gave rise to 25-30-nt. small RNAs that showed a dramatic and specific increase with training (>50-fold relative to controls). Mt-1 is encoded within the termination association sequence (TAS) of the mitochondrial DNA control region. Small RNAs may link behavioral plasticity to protein synthesis and replication of mitochondria to support dendritic growth, spine stabilization, and synapse formation. 
Dear Sirs
In a recent study, we trained mice to learn an olfactory discrimination task, a hippocampusdependent learning task, and carried out Illumina deep sequencing of 18-30 nt. hippocampus RNA (Smalheiser et al., 2011) . Several classes of putative endogenous siRNAs were detected. As well, a novel class of small RNAs was detected that showed extremely large and specific changes with training --these derive from abundant noncoding RNAs including ribosomal RNAs, snoRNAs, Y RNA and RMRP RNA, particularly at their 5′ or 3′ ends, at sites predicted to form intramolecular double-stranded RNA regions. Whereas these RNAs also gave rise constitutively to 20-23 nt. small RNAs, it was striking that longer versions of small RNAs (25-30 nt in length) arose from the same sites but were selectively expressed in the trained group, with little or no expression in the two control groups.
Since changes in mitochondrial metabolism and gene expression accompany and foster synaptic plasticity (Williams et al, 1998; Li et al, 2004) , we have now extended the analysis of the small RNAs from this dataset to include those that align to the mitochondrial genome. 124 unique sequences were well-expressed (e.g., >20 counts summed across all six pooled samples) and aligned to many, though not all, annotated mitochondrial transcripts. However, only two genomic loci gave rise to small RNAs that showed very large and specific upregulation with training (Table 1 ). The first set of small RNAs aligned to the 5′ end of a mitochondrial tRNA. Small RNAs arising from the 5′ end of tRNAs are still poorly understood (Pederson, 2010) , but at least some are thought to be processed by dicer and to associate with Argonaute proteins, where they can potentially target other RNA sequences (Cole et al., 2009 ).
The second set aligned to the 5′ end of Mt-1, a 68 bp mouse-specific noncoding RNA transcript previously identified via deep sequencing by Lung et al. (2006) which exhibits variable length due to polyadenylation. This region is annotated as expressing an Ensmbl transcript (ENSMUST 00000103243) that encodes a microRNA-like small RNA (mmumir-805). Mmu-mir-805 is highly expressed in isolated mitochondria (Bian et al., 2010) and is down-regulated in renal ischemic reperfusion injury (Godwin et al., 2010) . It should be noted that shorter RNAs (≤24 nt) were also expressed at both loci, yet the large upregulation with training was only observed for the size class of 25-30 nt RNAs (Table 1 ; discussed in Smalheiser et al, 2011) . Mt-1/mmu-mir-805 is predicted to form a small hairpin microRNA precursor-like stem-loop structure, but the biogenesis of small RNAs from this locus is not clear: On the one hand, the 25-28 nt. small RNAs extend over the loop region, which is not a typical pattern seen in dicer-dependent formation of microRNAs (discussed in Chiang et al., 2009 ). On the other hand, some small RNAs that are derived from snoRNAs also extend over a loop in similar fashion and yet appear to be processed in a dicerdependent manner (Ender et al, 2008) .
Mt-1 is particularly intriguing, because this transcript is located in the termination acceptor sequence region of the mitochondrial DNA control region that is involved in DNA replication. This finding reawakens new interest in finding out the normal role(s) for the Mt-1 transcript and the various small RNAs that it encodes. Although Mt-1 is mousespecific, it will be interesting to learn whether the mitochondrial DNA control region in other species also gives rise to small RNAs and whether they have regulatory functions in mitochondrial replication. Table 1 Mitochondrial loci giving rise to small RNAs up-regulated with training. 
